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(57) Abstract 

A catalyst which is an oxide semiconductor such as anatase titanium dioxide and has a stable oxygen deficiency and an activity under 
a visible radiation exposure. A method of producing a visible radiation type photocatalyst, wherein an oxide semiconductor is subjected to a 
hydrogen plasma processing or a rare gas element plasma processing with air entry into the processing system substantially prevented. An 
article provided on its base material surface with the above catalyst. A method of decomposing a substance by bringing the substance to be 
decomposed into contact with the above catalyst exposed to light including at least a visible radiation. A novel photocatalyst capable of 
using a visible radiation and a method of photodecomposing for removal various substances including organic matters and bacteria by using 
the photocatalyst 
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What is claimed is: 

1. A catalyst having activity under the irradiation of a 
visible light characterized in that said catalyst is an oxide 
semiconductor having stable oxygen defects. 

2. The catalyst according to Claim 1, wherein said oxide 
semiconductor is titanium dioxide. 

3. The catalyst according to Claim 2, wherein said titanium 
dioxide is of anatase type or rutile type. 

4 . The catalyst according to Claim 2 or 3 , wherein the primary 
particle size of said titanium dioxide is 10 nmor less in diameter . 

5 . The catalyst according to Claim 2 , wherein the diffraction 
pattern of said titanium dioxide obtained by X-ray diffraction 
(XRD) is substantially free from patterns other than those 
assigned to anatase type titanium dioxide. 

6. The catalyst according to one of Claims 2 to 5 , wherein 

said catalyst exhibits NOx oxidation activity under the 
irradiation of a visible light at least in the wavelength region 
of from 400 to 600 nm. 

7 . The catalyst according to any one of Claims 2 to 6, wherein 
the ratio of the peak area obtained by X-ray photoelec tron 
spec troscopy assigned to the Is electrons of oxygen par ticipa ting 
in the bonds with titanium to that assigned to the 2p electrons 
of titanium (01s/Ti2p) is 1.99 or lower. 

8 . The catalyst according to Claim 7 , wherein the area ratio 
(Qls/Ti2p) is in a range of from 1.5 to 1.95. 
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9 . The catalyst according to any one of Claims 2 to 8 , wherein 
the area ratio (01s/Ti2p) remains substantially constant for 
time duration of 1 week or longer. 

10 . The catalyst according to any one of Claims 2 to 9 , wherein 
the catalyst yields a signal having a g value of from 2.003 to 
2 . 004 in the ESR measured in darkness at 7 7K under vacuum, provided 
that it yields a signal higher in intensity than the g value 
of from 2.003 to 2.004 above when measured at least under the 
irradiation of light in the wavelength region of from 420 to 
600 nm at 77K in vacuum. 

11 . The catalyst according to any one of Claims 2 to 10, wherein 
a signal assigned to Ti 3+ , which yields a g value of 1.96 when 
measured by ESR in darkness at 77K in vacuum, is substantially 
not observed on said catalyst. 

12. The catalyst according to Claim 1, wherein said oxide 
semiconductor is hafnium oxide, zirconium oxide, strontium 
ti tanate , a titanium oxide - zirconium oxide based complex oxide , 
or a silicon oxide - titanium oxide based complex oxide. 

13. A method for producing a catalyst having activity under 
the irradiation of a visible light, which comprises treating 
an oxide semiconductor with hydrogen plasma, characterized by 
performing said treatment in a state substantially free from 
the intrusion of air into the treatment system. 

14. A method for producing a catalyst having activity under 
the irradiation of a visible light, which comprises treating 
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an oxide semiconductor with a plasma of rare gas element, 
characterized by performing said treatment in a state 
substantially free from the intrusion of air into the treatment 
system . 

15. The method for producing a catalyst according to Claim 
13 or 14 , wherein said state substantially free from the intrusion 
of air into the treatment system is a state that the vacuum degree 
inside the tightly sealed system takes at least 10 minutes to 
make a change of 1 Torr . 

16. A method for producing a catalyst having activity under 
the irradiation of a visible light, characterized by 
introducing ions of a rare gas element on at least a part of 
the surface of an oxide semiconductor by means of ion 
implantation . 

17. A method for producing a catalyst having activity under 
the irradiation of a visible light characterized by heating an 
oxide semiconductor under vacuum. 

18. The method for producing a catalyst according to one of 
Claims 13 to 17, wherein said oxide semiconductor is titanium 
dioxide, zirconium oxide, hafnium oxide, strontium titanate, 
a titanium oxide - zirconium oxide based complex oxide, or a 
silicon oxide - titanium oxide based complex oxide. 

19. The method for producing a catalyst according to one of 
Claims 13 to 17, wherein said oxide semiconductor is an anatase 
type titanium dioxide. 
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20. A method for producing a catalyst having activity under 
the irradiation of a visible light, characterized by heating 
an anatase type titanium dioxide at a temperature of 400 °C or 
higher under a vacuum of 1 Torr or lower. 

21. A catalyst having activity under the irradiation of a 
visible light, which was produced by the method according to 
any one of Claims 13 to 20. 

22. The catalyst according to Claim 21, wherein said oxide 
semiconductor is titanium dioxide, zirconium oxide, hafnium 
oxide, strontium titanate, a titanium oxide - zirconium oxide 
based complex oxide, or a silicon oxide - titanium oxide based 
complex oxide. 

23. The catalyst according to any one of Claims 1 to 12 or 
in Claim 21 or 22, wherein said activity under the irradiation 
of visible light is an oxidation activity or a reduction activity . 

24. The catalyst according to one of Claims 1 to 12 or Claims 
21 to 23, wherein said activity under the irradiation of visible 
light is a decomposition activity for inorganic and organic 
substances, or a bactericidal activity. 

25. The catalyst according to any one of Claims 1 to 12 or 
Claims 21 to 23 , wherein said catalyst is in a granular, a thin - film 
like, or a sheet-like shape. 

26. An article characterized in that the catalyst according 
to any one of Claims 1 to 12 or Claims 21 to 25 has been provided 
on the surface of a base material . 
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27. The article according to Claim 26, wherein said base 
material is an exterior wall of a building, an exterior plane 
of a roof or a ceiling, an outer plane or an inner plane of a 
window glass, an interior wall of a room, a floor or a ceiling, 
a blind, a curtain, a protective wall of highway roads, an inner 
wall inside a tunnel, an outer plane or a reflective plane of 
an illuminating light, an interior surface of a vehicle, or a 
plane of a mirror. 

28. A method for photo decomposing a substance, comprising 
decomposing the object to be decomposed by bringing, under the 
irradiation of a light containing a visible radiation, a medium 
containing the object to be decomposed into contact with a 
catalyst described in one of Claims 1 to 12 or in Claims 21 to 
25, or with an article described in Claim 26 or 27. 

29. The method according to Claim 28, wherein the object to 
be decomposed is at least one substance selected from the group 
consisting of inorganic compounds, organic compounds, 
microorganisms, and tumor cells. 

30. The method according to Claim 28 or 29, wherein the medium 
is water or air. 

31. The method according to one of Claims 28 to 30, wherein 
the light containing a visible radiation is sunlight or an 
artificial light. 

3 2 . The method according to any one of Claims 2 8 to 31 , wherein 
the artificial light is a light emitted from a fluorescent lamp, 
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an incandescent lamp, and/or a halogen lamp. 

33. A photodecomposition device comprising a photocatalys t 
unit having the catalyst according to any one of Claims 1 to 
12 or Claims 21 to 25 provided on the surface of a base material, 
and a light source for irradiating a light including visible 
radiation to said photocatalyst . 

34 . The device according to Claim 33, wherein the light source 
for irradiating a light containing a visible radiation is a 
fluorescent lamp, an incandescent lamp, and/or a halogen lamp. 

35. An electrode for solar cell, which utilizes a material 
comprising the catalyst according to any one of Claims 1 to 12 
or Claims 21 to 25. 

36. An electrode for use in the photodecomposition of water, 
which utilizes a material comprising the catalyst according to 
any one of Claims 1 to 12 or Claims 21 to 25. 
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as United States Application Number or 
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PCT International Anglic 
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the above identified specification, including the claims, as amended 
by any amendment referred to above. 



I acknowledge the duty to disclose information which is material to 
patentability as defined In Title 37. Code of Federal Regulations. 
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application Is not disclosed in the prior United States or PCT 
International application in the manner provided by the first paragraph 
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Title 37, Code of Federal Regulations, Section 1.56 which became 
available between the filling date of the prior application and the 
national or PCT International filing date of application. 



(Status: Patented, Pending, Abandoned) 



(Status: Patented. Pending, Abandoned) 



I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true: and further that these statements 
were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment or both, under 
Section 1001 of Title 18 of the United States Code and that such 
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Citations and explanations 

The invention described in Claims 1, 3 to 5 and 7 to 39 
is not disclosed in any of the documents cited in the 
international search report and is, therefore, novel. 

The invention disclosed in Claims 1 and 3 to 5 is a 
catalyst comprising titanium dioxide having a stable 
oxygen deficiency and which has an NOx acid activity under 
visible radiation exposure of at least between 400 and 
600nm. The invention disclosed in Claims 7 to 9 and 37 to 
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oxygen deficiency and which has a specified measurement 
value calculated using X-ray photoelectron spectroscopy. 
The invention disclosed in Claims 10, 11 and 37 to 39 is a 
catalyst that is a titanium dioxide having a stable oxygen 
deficiency and which has a specific ESR measurement value. 
The invention disclosed in Claim 12 is a catalyst 
comprising an oxide semiconductor having a stable oxygen 
deficiency. The inventions disclosed in Claims 13 to 22 
are specific manufacturing methods of a catalyst which has 
a stable oxygen deficiency and which is active under 
visible radiation exposure and the catalysts manufactured 
using the aforementioned methods. None of the inventions 
listed above are disclosed in any prior art document. 

Furthermore, none of the uses of this novel catalyst 
described above, which are described in Claims 23 to 36, 
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PATENT COOPERATION TREATY 



From the INTERNATIONAL BUREAU 



PCT 




To: 






NOTIFICATION OF TRANSMITTAL 
OF COPIES OF TRANSLATION 
OF THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 72.2) 




SHIOZAWA, Hisao 
SIKs&Co. 

5th Floor, KRF Building 
5-5, Kyobashi 1-chome 
Chuo-ku, Tokyo 104-0031 
JAPON ' 


received! 




3. 2652 

SIKs & Co. 




Date of mailing (day/mo nth/year) 

12 March 2001 (12.03.01) 






Applicant's or agent's file reference 
99593H 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP99/04396 


International filing date (day/month/year) 

13 August 1999(13.03.99) 


Applicant 

ECODEVICE LABORATORY CO., LTD. et al 



1. Transmittal of the translation to the applicant. 

The International Bureau transmits herewith a copy of the English translation made by the 
International Bureau of the international preliminary examination report established by the 
International Preliminary Examining Authority. 



2. Transmittal of the copy of the translation to the elected Offices. 

The International Bureau notifies the applicant that copies of that translation have been 
transmitted to the following elected Offices requiring such translation: 

EP^T^AUXA^H^N^Z^UNCNZ^L^RCRU^K^US 



The following elected Offices, having waived the requirement for such a transmittal at this time, 
will receive copies of that translation from the International Bureau only upon their request: 

AP,EA / AE,AL^M,AZ,BA,BB,BG3R/BY / CU,DE,DK,EE / ES / GB,GD,GE,GH,GM / HR,HUJD,IL,IN,IS, 

JP,KE,KG,KR,KZXC,LK,LR,LS,LT,LU^V,MD,MG,M^ 

TT,UA,UG,UZ,VN,YU,ZA,ZW,OA 



3- Reminder regarding translation into (one of) the official language(s) of the elected Office(s). 

The applicant is reminded that, where a translation of the international application must be 
furnished to an elected Office, that translation must contain a translation of any annexes to the 
international preliminary examination report. 

It is the applicant's responsibility to prepare and furnish such translation directly to each elected 
Office concerned (Rule 74.1 ). See Volume II of the PCT Applicant's Guide for further details. 
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The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 


Authorized officer 

Eliott Peretti 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41 -22) 338.83.38 # 




Form PCT/IB/338 (July 1996) 




3888826 



PCT/JP99/04396 



NT COOPERATION TRE 



From the INTERNATIONAL BUREAU 



PCT 



INFORMATION CONCERNING ELECTED 
OFFICES NOTIFIED OF THEIR ELECTION 



(PCT Rule 61.3) 



To: 



th Floor, KRF Building \ \~ , ~~*~*Z~Cc\ 
-5, Kyobashi 1-chome V SX&S * y 
Ihuo-ku, Tokyo 104-0031 



SHIOZAWA, Hisao 
SIKs & Co. 

5th Floor, KRF Building 
5 

Ch 

JAPON 



Date of mailing (day/month/year) 
14 April 2000 (14.04.00) 






Applicant's or agent's file reference 
99593H 


IMPORTANT INFORMATION 


International application No. 
PCT/JP99/04396 


International filing date (day/month/year) Priority date (day/month/year) 

13 August 1999 (13.08.99) 21 August 1998 (21.08.98) 


Applicant 

ECODEVICE LABORATORY CO., LTD. et al 



1. The applicant is hereby informed that the International Bureau has, according to Article 31(7), notified each of the following 
Offices of its election: 

AP :GH,GM,KE,LS,MW,SD,SL,SZ,UG,ZW 

EP rAT^B^C^C^D^DK^ES^FUFR.GB.GRJEJT^U^aNUP^SE 
National :AU3G,BR,CA,CN,^ 

2. The following Offices have waived the requirement for the notification of their election; the notification will be sent to them 
by the International Bureau only upon their request: 

EA :AM,AZ3Y,KG,KZ,MD,RU/rj,TM 

OA iBF^BJ.CF^G.CI.CM.GA^GN^W.MUMR^E^SNTDTG 

National rAE^UAM^AZ^A.BB^Y.CKCU^DK^E^ES^LGB^D^E^H.GM^R^U, 

IDJNJS,KE,KG,KZ,LC,LK,LR,LS,LT,L^^ 

TM^R.TT^UA^G^UZ^VN^U.ZA^W 

3. The applicant is reminded that he must enter the "national phase" before the expiration of 30 months from the priority date 
before each of the Offices listed above. This must be done by paying the national fee(s) and furnishing , if prescribed, a 
translation of the international application (Article 39(1 )(a)), as well as, where applicable, by furnishing a translation of any 
annexes of the international preliminary examination report (Article 36(3)(b) and Rule 74.1 ). 

Some offices have fixed time limits expiring later than the above-mentioned time limit. For detailed information about the 
applicable time limits and the acts to be performed upon entry into the national phase before a particular Office, see Volume II 
of the PCT Applicant's Guide. 

The entry into the European regional phase is postponed until 31 months from the priority date for all States designated for 
the purposes of obtaining a European patent. 





The International Bureau of WIPO 
34, chemin des Colombettes 
121 1 Geneva 20, Switzerland 

Facsimile No. (41-22) 740.14.35 


Authorized officer: 

Antonia Muller (^ijKAj^ 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/332 (September 1997) 



3230784 



I PCT/JP99/04396 

ijENT COOPERATION TRE Sv 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61 .2) 


To: 

> 

Assistant Commissioner for Patents 
.... 0 _ , -p , . 
united otates ratent ana i raaemark 

Office 

Box PCT 

Washington, D.C.20231 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 
14 April 2000 (14.04.00) 




International application No. 
PCT/JP99/04396 


Applicant's or agents file reference 
99593H 


International filing date (day/month/year) 
13 August 1999(13.08.99) 


Priority date (day/month/year) 
21 August 1998 (21.08.98) 


Applicant 

SUGIHARA, Shinichi 



1. The designated Office is hereby notified of its election made: 

| X | in the demand filed with the International Preliminary Examining Authority on: 
17 March 2000(17.03.00) 

[ | in a notice effecting later election filed with the International Bureau on: 



2. The election | X| 

□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WIPO 


Authorized officer 






34, chemin des Colombettes 


Antonia Muller 




121 1 Geneva 20, Switzerland 






Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 




Form PCT/IB/331 (July 1992) 




JP990439§ 



ENT COOPERATION TREA^ 

From the INTERNATIONAL BUREAU 



WO 00/10706 
PCT/JP99/04396 



PCT 



NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



To: 



SHIOZAWA, Hisao 
SIKs & Co. 

5th Floor, KRF Building 
5-5, Kyobashi 1-chome / 
Chuo-ku, Tokyo 104-0031, 

japon t I T)Q 3. 13 1 



Date of mailing (day/month/year) 

02 March 2000 (02.03.00) 






Applicant's or agent's file reference 
99593H 


IMPORTANT NOTICE 


International application No. 
PCT/JP99/04396 


International filing date (day/month/year) 

13 August 1999(13.08.99) 


Priority date (day/month/year) 

21 August 1998 (21.08.98) 


Applicant 

ECODEVICE LABORATORY CO., LTD. et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,CN,EP,1L,JP,KR,US 



In accordance with Rule 47.1(c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AE,AL>M,AP,AT,AZ,BA,BB3G3R3YXAXH,C^ 

HUJDJNJS,KE,KG,KZ,LC,LKmLS,LT,LU,LV,MD,M^ 

SD,SE / SG,SI,SK { SL / TJ / TM / TR / TT / UA / UG / UZ / VN,YU / ZA / ZW 
The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
02 March 2000 (02.03.00) under No. WO 00/10706 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 1 9 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 


J. Zahra 


121 1 Geneva 20, Switzerland 


Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 



Form PCT/IB/308 (July 1 996) 31 27741 



PCT/JP99/04396 



PJKNT COOPERATION TRE 

From the INTERNATIONAL BUREAU 



PCT 



NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 411) 



To: 



SHIOZAWA, Hisao 
Siks & Co. 

5th Floor, KRF Building 
5-5, Kyobashi 1-chome 
Chuo-ku, Tokyo 104-0031 
JAPON 




Date of mailing (day/month/year) 
25 October 1999 (25.10.99) 






Applicant's or agent's file reference 
99593H 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP99/04396 


International filing date (day/month/year) 

13 August 1999(13.08.99) 


International publication date {day/mo nth/year) 
Not yet published 


Priority date (day/month/year) 

21 August 1998 (21.08.98) 


Applicant 

ECODEVICE LABORATORY CO., LTD. et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR M appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt, or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk^*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1 (c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 1 7.1 (a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 1 7.1 (c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority dat;e 

21 Augu 1998 (21.08.98) 
04 Sept 1998 (04.09.98) 
09 Octo 1998 (09.10.98) 
30 Nove 1998 (30.11.98) 
11 Marc 1999(11.03.99) 

22 July 1999 (22.07.99) 



Priority application No. 

10/235112 

10/250250 

10/287747 

10/339772 

11/64665 

11/208138 



Country or regional Office 
or PCT receiving Office 

JP 
JP 
JP 
JP 
JP 
JP 



Date of receipt 
of priority document 



01 Octo 
01 Octo 
01 Octo 
01 Octo 
01 Octo 
01 Octo 



1999 (01. 10.99) 
1999 (01.10.99) 
1999 (01.10.99) 
1999 (01.10.99) 
1999 (01.10.99) 
1999 (01.10.99) 





The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. (41-22) 740.14.35 


Authorized officer 

TaVeb Akremi *T)^- 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/304 (July 1998) 



002916619 



PCT/JP99/04396 





ENT COOPERATION TRE 



From the INTERNATIONAL BUREAU 



PCT 

OTIFICATION OF RECEIPT OF 
RECORD COPY 

(PCT Rule 24.2(a)) 



To: 



SHIOZAWA, Hisao 
Siks & Co. 

5th Floor, KRF Building 
5-5, Kyobashi 1-chome 
Chuo-ku, Tokyo 104-0031 
JAPON 



Date of mailing (day/month/year) 

03 September 1999 (03.09.99) 



IMPORTANT NOTIFICATION 



Applicant's or agent's file reference 
99593H 



International application No. 
PCT/JP99/04396 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

ECODEVICE LABORATORY CO., LTD. (for all designated States except US) 
SUGIHARA, Shinichiro (for US) 

13 August 1999 (13.08.99) 

21 August 1998 (21.08.98) 
04 September 1998 (04.09.98) 
09 October 1998 (09.10.98) 
30 November 1998 (30.11.98) 
11 March 1999 (11.03.99) 

22 July 1999 (22.07.99) 



International filing date 
Priority date(s) claimed 



Date of receipt of the record copy 
by the International Bureau 

List of designated Offices 



27 August 1999 (27.08.99) 



AP :GH,GM,KE,LS,MW,SD,SL,SZ,UG,ZW 
EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM 

EP :AT3E,CH,CY,DE,DK,ES,FI,FR,GB,GRJEJT,LU,MC,NL,PT,SE 
OA :BF,BJ,CF,CG / CI,CM,GA,GN # GW / ML,MR / NE / SN / TD,TG 

National :AE,AUAM,AT,AU,AZ,BA,BB,BG / BR,BY,CA < CH,CN,CU / CZ,DE / DK,EE,ES,FI,GB,GD,GE, 

GH^M^R^UJDJLJNJSJP.KE^G^R^Z^C^K^R^S^T^U^V^D^G^^MN.MW^X^O, 

NZ,PL,PT,RO,RU,SD,SE,SG,SI,SK,SL,TJ / TM,TR,TT,UA,UG,US,UZ,VN,YU / ZA,ZW 







Authorized officer: 




The International Bureau of WIPO 






34, chemin des Colombettes 


Susumu Kubo £ 




1211 Geneva 20, Switzerland 






Facsimile No. (41-22)740.14.35 


Telephone No. (41-22)338.83.38 





Form PCT/IB/301 (July 1998) 



002906590 



PCT/JP99/04396 



Continuation of Form PCT/IB/301 1 
NOTIFICATION OF RECEIPT OF RECORD COPY 



Date of mailing (day/month/year) 

03 September 1999 (03.09.99) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 

99593H 


International application No. 
PCT/JP99/04396 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 
In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 

| X | time limits for entry into the national phase 

| X| confirmation of precautionary designations 

| X| requirements regarding priority documents 

A copy of this Notification is being sent to the receiving Office and to the International Searching Authority. 



Form PCT/IB/301 (continuation sheet) (July 1998) 
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^PCT/ISA/2 10 (f52-i-: V<D1&$) (1 9 9 8^7fl) 



INTERNAT7 \L SEARCH REPORT 



national application No. 

' PCT/JP99/04396 



A. CLASSIFICATION OF SUBJECT MATTER 

int. CI 6 B01J 35/02, 21/06, B01D 53/86, C01G 23/047, C02F 1/72, C25B 1/04, 
H01L 31/04 

A ccording to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 6 B01J 21/00-38/74, B01D 53/86, C01G 23/047 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-1999 

Kdkai Jitsuyo Shinan Koho 1971-1999 Jitsuyo Shinan Keisai Koho 1996-1999 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 
A 


JP, 10-146530, A (Nippon Ita Glass Techno. Res. K.K.), 

02 June, 1998 (02.06.98), Full text 

& EP, 870530, Al & WO, 98/05413, Al 


1-3,23-34 
35,36 
4-22 


P,X 
P,Y 


JP, 11-12115, A (Agency of Industrial Science 
& Technology) , 

19 January, 1999 (19.01.99), Full text (Family: none) 


1-5,17-34 
35,36 


P,X 
P,Y 


JP, 11-47609, A (Sharp Corporation), 

23 February, 1999 (23.02.99), Full text (Family: none) 


1- 3,14, 21-34 
35,36 . 


Y 


JP, 4-342964, A (Nippon Telegrph and Telphone 
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